1330-1630 Wednesday, 09 May 2001 page 1 of 4 pages
Calculus IIT (SM221, SM2213, SM221Y) FINAL EXAM

You should have a calculator. Write your name, alpha number, and section on both the
blue book(s) and the bubble sheet. Bubble in your alpha number in the left-most columns on
the bubble sheet,

e

Part One. Multiple choice (50%). The first 20 problems are multiple choice. Fill in the
letter of the best answer on the bubble sheet. There is no penalty for a wrong answer., YOU
MUST ALSO WRITE THE ANSWER AND SHOW ALL YOUR WOREK IN YOUR ELUE

BOOK. -

1. The range of the function given by g(z,y) =+/1—-2%—3? is
a. all real numbers b. the interval [0, cc) ¢. the interval [0, 1]
d. the interval (—co, 1] e all pairs (z,y) with 22 +¢* < 1.
2, The point with cylindrical coordinates (r,#,2) = (2,7/3,5) is at what distance from the
origin? _
aal b2 3 db5 e 29
3. Which best describes the surface given in spherical coordinates by ¢ = /37

aa sphere b. a zingle cone c. a cylinder
d. a full vertical plane e. part of a vertical plane

4, The Maple command spacecurve([sin(t),t,cos(t)], t=0..4+Pi); will give which re-
sult below? (Axes mﬂluded pmpeﬂ:,r lzbeled, and output rotated to more standard position)

. b. : d. e
5. IF r'(t) = (&f ,cns[!,},tz} and r(0) = {2,3,-1}, then r(t) equals which of the following?
a. {e*, —sin(t), 2£} b. {ef,sin(t),£/3) . (14 ef,34sin(t), -1 +3/3)

d. {e*+2,—sin(t) + 3,2t} e {14+ e, 2+ cos(t), —1+1%)

fi. The graph of the cylinder with y-axis
for an axis can be drawn as shown
with which of the following Maple commands? -
(Rotated to standard position)

a. plot3d([x,cos(t),ein(t)}], x=0..1, %=0. L2%Pi);
b. plot3d([cos{t),y,sin({t)], y=0..1

. plot3d{[cos(t),sin(t),z], ==0..1, t=0..2+Pi);
d, plot3d([t,ces(t),sin(t)], t=0..24Fi);

e. plot3d{[cos(t) ,t,sin(td], t=0. L2EPL)
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T. Suppose wave heights, f(v,?), as a function of wind speed v and duration £ are given by
the following chart. SIS 015 ]

10 2 3 3 |
70 3 ] g
[30 [12 14 | 15

Which of the following is the best estimate for £,(20,10) 7

a. 0.05 b. 055 . ¢ 1 d. 2 e. 20

8. Suppose z = zy® + In(x), %=Eﬁ=], %,_.;"1=*.,!t+4,andwh&n t=0: z=3, y=5.

Which of the following is closest to % when t=07 .
a. 79 b, 81 ¢. 83 d. 85 e. 87
9, The Marines are on a small hill
with the given contour map deseribing the height
function h{z,y). For u= (0.6, -0.8},
the directional derivative (Dyh)(1,—1) is closest to

a, —2.5 b, —1 e 0 d 1 e. 2.5
10. A pile of sand within a 20 £t by 40 £ walled

. i . el 0 |10 |20 |30 [47
rectangle has depths in feet given by the accompanying e B B
chart at various locations. Using the midpoint rule 5 11 17 16 |8 |3
with 4 subrectangles (dividing by 2 in each of the z and 0 |3 |5 |4 |6 |2
y directions) the approximation to the volume of sand is: ;g f E g ;—’D ; F

a. 3006 b, 6000t°  c. 900cR®  d. 12000R° . 15000R°

11. If Jr;f{:',y:ldy =z — 2% and R = [0,1] % [0,2] (the rectangle with 0 < = <1 and
0=y<2), then [fp flz y)dd =

a —3 b. —1/6 c. 0 d. 1/8 e 3

12. Which iterated infegral equals [J, F(z,v) dA
where D) iz as drawn?

a. ;,4 Jl'l3 flreos(8), rsin(8)) r drdf b. [ [Z f(r cos(8), r&in(@)) r drdd
i ff flr cos(8), rsin(8)) r drdd d. HH ff frcos(@), rsin(8)) r drdf

. -;:H __,: flrcos(8), r sin(8) r drdd

13, The surface area of the part of the graph of f(z,y) over the region R in the zy-plane
can be found by evaluating [[ g(z,y)d4 where g(z,y) is given by

a. J1+f¢{m.yiz+fy{m,yf b I+ ) + &y o L+ falmy) + fulzv)
d. 1+ fo(z ) + {lzw)' e flzy)
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14, [ [1 (7 rdzdrdf gives the volume under which surface drawn below (each has height
1)?

15, Which of the following will give the mass of the 1/8 ball of radius 1 as drawn, assuming
density equals distance from the origin?

& Jo' 5 Iy oPsin(d) dpdd do Bl [y [ Jy #°sin(@) dpdd dp
¢. [TpJ5 Jo Pisin(¢)dpddp & [T J7 Iy PPsin(g) dpdodg
e J7'* [7IE Iy 6 sin(g) dp df dg '

16. Which vector field below is plotted?

]
(vectors arce all scaled equally) P "?*5"'::;;? &
S
Ly |- 2 p
“'{1 T |{:]_ _q-j
| vl B AL
a (y,z) b. (1) ¢ {z,z) v 5 IS
d. {z,¥) e {—z,—u) .
17. Eveluate [,ody where C isgivenby z=3t, y=17, 0 <t < 3.
a0 bo92 - o272 54 e 144
18, Suppose f is a potential function for F
(so that Wf =TF). This table gives certain values xp {0 |1 |2
of f(z,y). Useit to find [,F-dr where C is 0 |3 4 |5
parameterized by r=2-2% y=8,0<t<1. 1 5 g |11
- 7 19 |16

a. =17 h. =5 e O d. 4 e B

19. By Green's Theorem, which of the following will be the area enclosed by a positively oriented
smooth simple closed curve C7

a. f.ydr+xdy b. §,2ydz+xdy e foydzs+2zdy

d. {Gﬂydm+ﬂxdy e §ordr+ydy

20, If F(z,v,2) has a constant divergence 3 (div F' = 3) over the solid eube with vertices at
(&1, %1,+1), then for C the boundary of that cube, [, F-dS equals:

a. 0 h. & c. 15 d. 21 e, 24
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Part Two. Longer Answers (30%). The remaining 10 problems arg not multiple ‘choice,
Again, show all of your work and put your answers in your blue book(s).

21. Sketch the level surfaces of f(z,y,2) =2 —42* — %* for values of k=~1,0,1.

22, Consider the curve with parameiric equations = = 2sin(3t), y = 5¢, z = 2cos(3f).
a. Find the length of the curve from { =0 to t=7.
b. Find parametrie equations for the tangent line to the curve at the point (—2, 57/2,0).

23, Does a football accurately kicked at a 607 angle with the horizontal at an initial speed of
41 ftfsec clear a 10 ft high crossbar 40 ft away? Find the position r(f) st any time &
and show all work.,

24. Find the funetion L(z, 1) that is the linear approximation (also called the tangent plane
approximation) to g(z,¥) = sin(z) +e¥ at (0,1) and use it to give an approximation of
g(0:1,1.2) showing all work.

28, For flz,v) = 2%y — %y° and P=(1,2) find
a. The maximum rate of change of f at P and the direction in which it ccours.
b. The directional derivative of f at P in the direction of i+ 2j.

26. Consider the doubly iterated integral given in Maple by
int (int (exp(x~2),x=2=y. .4),y=0..2);
Draw the region of integration and give the Maple command to evaluate the integral over
the same region but with the order of integration reversed.
7. Define the curl by giving a formula for it for all functions F(x,y,z) . Use this definition
to show that for vector valued functions of the form ¥(z,y, 2) = {f(=). g(), h{z)} we have
curl F=0.

28. Evaluate the surface integral .Irjl-s':ﬂ:ﬂ +4?)dS where 5 is the helicoid with vector equation
(i, v) = wcos{v)i+usin(v)j +vk, 0<u =1, 00 =

=

28, Use Stokes’ Theorem to evaluate [ F-dr where F(z,y,2) = zi+2%j +yzk and C s
the curve of intersection (traversed counterclockwise when viewed from above) of the plane
and cylinder given by 2z +2=13 and z° + 3" =4.

30, Use the Divergence Theorem to calculate the surface integral [[; F-dS where Flz, v, z) =
Szyi+z%zj — 2%k and § is the surface of the tetrahedron with vertices {(0,0,0), (1,0.,0},
(0,1,0), and (0,0,1) .

(end)



